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*uﬁ³¹u)uGu)Łu)t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Vsu)Lµw³ Æ$%V¸*vT  	u - s   s   yu)  s±Âu kss   q?bqsusu  ­²  Ł®¯
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Ł­­³~Gsusy±³~G¯ËsﬁŁs)¸fu)qsu

¹»­q7qsuq
k
ﬁu

­¾

­,f¯­3tuﬁ

Łfµ
Üuﬁ
L1(X , µ) su)ku-qsu7 _ )u7¯»­Zu)  ­u µ Àjtu  y  _­u  u  ¯ËsﬁŁfsu)ÂsuÊJ²u  qsu
tu

y

_­u
_
u X ¸_ufµ @[
L1(X , µ) = {p : ‖p‖µ =
∫
X
|p(x)|dµ(x) <∞}
Á'u
k
uŁu

uu),Ł7qsu)²uﬁÈ7y_yuﬁ P f¯ L1+
yq,q

$[
L1+ = {p ∈ L1(X , µ) : p(x) ≥ 0
¯Ë

µ
À

Łt

Ł
x ∈ X}
P = {p ∈ L1+ : ‖p‖µ = 1}
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φ
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
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
u

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Iφ ⊂ R+  s Fφ(X , µ) qsuyu)b¯ µ Àjt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¯´ss)­s
p
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

Hφ(p) = −
∫
X
φ(p(x))dµ(x) ∀p ∈ L1φ = L1+ ∩ Fφ
pTquyu)s,

u

s­·	u

u)

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f ∈ L1φ
­
­²u)7Z~H[
d2Hφ(p; f, f) = −
∫
X
φ′′(p(x))(f(x))2dµ(x)
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sJ¹ÃŁ

Vssu/quyuﬁ
θ = (θ1, ..., θn)
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n

u

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qsuﬂy_yuﬁ FΘ f¯ Pφ = P ∩ Fφ [
FΘ = {p(.|θ) ∈ Pφ : θ ∈ Θ}
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x ∈ X µ Ð   u)J²u  ¸@­
¹»ŁŁ		u  yystu)Ł,qsuﬂ¯ËŁ­J¹»ŁsGq   ∀i, j = 1, ..., n [
Æfµ ∂p(x|θ)
∂θi
­»suﬁÂ_su) ∀x ∈ X   ∀θ ∈ Θ
Vµ
∫
X
∂p(x|θ)
∂θi
dµ(x) = 0
ÒVµTquﬂt    ±È
Eθ
[
∂ log p(x|θ)
∂θi
∂ log p(x|θ)
∂θj
]
­  y­±²uﬂuﬁÂs­u ∀θ ∈ Θ
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dp(θ)
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Θ
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dp(θ) =
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i=1
∂p(.|θ)
∂θi
dθi
u)sfŁsSqsu,Â  b  u bks ÈŁt  Ł ¯qsus­·	u  us)u7*uﬁ³¹u)u qu,u)sy­­u  yyZ  u
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_k
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(θ1, ...θn)
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(θ1 + dθ1, ...θn + dθn)
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d2{Hφ(p)}(θ) = −
∫
X
φ′′(p(x))(dp(θ))2dµ(x)
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(φ)
ij dθidθj
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ij =
∫
X
φ′′(p(x))
∂p(x|θ)
∂θi
∂p(x|θ)
∂θj
dµ(x)
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
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ds = (ds2φ(θ))
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θ
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φ
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φ(p) = p log p ∀p ∈ FΘ µ°pTqsu)Ñ¸
H(p) = −
∫
X
p(x|θ) log p(x|θ)dµ(x)
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gij(θ) =
∫
X
∂ log p(x|θ)
∂θi
∂ log p(x|θ)
∂θj
p(x|θ)dµ(x) = Eθ
[
∂ log p(x|θ)
∂θi
∂ log p(x|θ)
∂θj
]
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Vsu)Lµ
Á'u  u)  ­q  ¸Ł¯
t 7→ θ(t), t1 ≤ t ≤ t2 su)ku  )  ²u'yuftu®Ł Θ 	uﬁ³¹uu){³¹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e© t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θ1, θ2
¸­3­usfq,­»uﬁÈ s uyyu)  
D(θ1, θ2) =
∣∣∣∣∣∣∣
∫ t2
t1
 n∑
i,j=1
gij(θ)
dθi
dt
dθj
dt
1/2 dt
∣∣∣∣∣∣∣
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gik(θ)
d2θi
dt2
+
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Γijk
dθi
dt
dθj
dt
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tGu)  ­  y­±²uﬁÀ
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Σ ∈ S+(m,R) ±3ft  su σij , i ≤ j, i, j = 1, ...,m ¸s¹uﬂyuuﬂq   S+(m,R) ­»Łyft y qsŁ
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Rn, n = 12m(m+ 1)
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Σ(t) ∈ S+(m,R), t ∈ [a, b]  
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g11 =
(
θ4θ6 − θ25
)2
/2∆2 g12 =
(
θ4θ6 − θ25
)
(θ2θ6 − θ3θ5) /∆2
g13 =
(
θ4θ6 − θ25
)
(θ2θ5 − θ3θ4) /∆2 g14 = (θ2θ6 − θ3θ5)2 /2∆2
g15 = − (θ2θ6 − θ3θ5) (θ2θ5 − θ3θ4) /∆2 g16 = − (θ2θ5 − θ3θ4)2 /2∆2
g22 =
(−θ26θ22 − 2θ23θ25 + 2θ6θ2θ3θ5 − θ1θ4θ26 + θ6θ1θ25 + θ6θ23θ4) /∆2
g23 =
(−θ22θ6θ5 + 2θ2θ6θ3θ4 − θ23θ5θ4 − θ5θ1θ4θ6 + θ1θ35) /∆2
g24 =
(−θ1θ6 + θ23) (θ2θ6 − θ3θ5) /∆2
g25 =
(−θ4θ3θ1θ6 + θ4θ33 − θ6θ22θ3 + 2θ6θ2θ1θ5 − θ25θ3θ1) /∆2
g26 = (θ2θ5 − θ3θ4) (−θ1θ5 + θ3θ2) /∆2
g33 =
(
θ24θ
2
3 − 2θ4θ2θ3θ5 + 2θ22θ25 − θ1θ4θ25 − θ22θ6θ4 + θ6θ24θ1
)
/∆2
g34 = (θ2θ6 − θ3θ5) (−θ1θ5 + θ3θ2) /∆2
g35 =
(
θ4θ2θ
2
3 − 2θ4θ1θ3θ5 + θ2θ1θ25 − θ32θ6 + θ4θ6θ2θ1
)
/∆2
g36 = −
(−θ1θ4 + θ22) (θ2θ5 − θ3θ4) /∆2
g44 = −
(−θ1θ6 + θ23)2 /2∆2
g45 = −
(−θ1θ6 + θ23) (−θ1θ5 + θ3θ2) /∆2
g46 = − (−θ1θ5 + θ3θ2)2 /2∆2
g55 =
(
θ4θ1θ
2
3 + 2θ2θ1θ3θ5 − θ21θ25 − 2θ22θ23 + θ6θ22θ1 − θ4θ6θ21
)
/∆2
g56 = −
(−θ1θ4 + θ22) (−θ1θ5 + θ3θ2) /∆2
g66 =
(−θ1θ4 + θ22)2 /2∆2
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∆ = |D| = θ1θ4θ6 − θ1θ52 − θ22θ6 + 2θ2θ3θ5 − θ23θ4
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